Applicability of the fluorescein diacetate method of detecting active bacteria in freshwater.
Fluorescein diacetate (FDA) hydrolysis was evaluated as a means to detect actively metabolizing bacteria in freshwater. Fluorescein diacetate, a nonfluorescent derivative of fluorescein, can be transported across cell membranes and deacetylated by nonspecific esterases. Resultant fluorescein accumulates within cells and allows direct visualization by epifluorescent microscopy. Application of FDA to a variety of freshwater habitats yielded estimates of active cells ranging from 6-24% of the total population. These estimates were 49-61% lower than estimates of active cells obtained from measures of electron transport activity. The difference was attributed to low permeability of the fluorogen through the outer membrane of heterotrophic gram-negative cells. Data suggest that FDA hydrolysis as a means of detecting active bacteria may be limited to environments rich in eucaryotes and gram-positive cells.